A comparison of in vitro- and in vivo-phosphorylated neurofilament polypeptides.
Neurofilament polypeptides phosphorylated in vitro by incubation of neurofilament-enriched preparations from rat CNS with [gamma-32P]ATP were compared with the corresponding polypeptides labeled in vivo by injection of 32Pi into the lateral ventricles of rats. Autoradiography of sodium dodecyl sulfate (SDS)-polyacrylamide gels revealed that the major phosphorylated species in both preparations were the three neurofilament subunits, which have molecular weights of 200K, 145K, and 68K. However, the relative levels of 32P detected in the three in vitro-labeled subunits differed from the relative in vivo levels. The two larger neurofilament polypeptides displayed similar 32P isoprotein distribution patterns on two-dimensional gels, whereas additional isoproteins were seen in the in vitro-labeled 68K species. Limited proteolysis in SDS-polyacrylamide gels revealed the presence of common phosphopeptides in the corresponding pairs of in vitro- and in vivo-labeled subunits, but the in vivo-labeled 145K and in vitro-labeled 200K polypeptides contained additional digestion products. Two-dimensional peptide mapping of the 68K polypeptide digested with a mixture of trypsin and chymotrypsin indicated that this component was phosphorylated at a single, identical site, both in vivo and in vitro. These results indicate that the protein kinase that copurifies with neurofilament preparations may be involved in their in vivo phosphorylation.